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ABSTRACT 



A portable radio information terminal with a message- 
notification mode/message -storage mode setting unit, a 
message-notifying-device-operation control unit and a 
display-mark tuming-on/off unit. The message-notification 
mode/message-storage mode setting unit sets the portable 
radio information terminal in a message-notification mode 
for notifying the user of a message in the event of an 
incoming information signal conveying the message or in a 
message-storage mode for halting an operation to notify the 
user of a message in the eveot of an incoming information 
signal conveying the message. The message-notifying- 
device-operation control unit enables a selected message- 
notifying device to notify the user of an incoming informa- 
tion signal in the message-notification mode or prevents a 
selected message-notifying device from notifying the user of 
an incoming information signal in the message-storage 
mode. The display-mark turning on/off unit means displays 
a display mark of a selected message -notifying device on the 
screen of an image displaying unit in the message- 
notification mode or halts an operation to display display 
marks of all message- notifying devices including a selected 
m essage -notifying device in the message-storage mode. 

7 Claims, 11 Drawing Sheets 
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PORTABLE RADIO INFORMATION 
TERMINAL, SCREEN DISPLAYING 
METHOD, RECORDING MEDIUM AND 
MICROCOMPUTER 

BACKGROUND OF THE INVENTION 

In general, the present invention relates to a portable radio 
information terminal and a message -notifying method 
adopted in the portable radio information terminal to notify 
the user of the portable radio information terminal of an 
incoming signal. More particularly, the present invention 
relates to a portable radio information terminal for confirm- 
ing that a radio wave received from a radio base station 
installed at a remote location is a message signal destined for 
the portable radio information terminal, for notifying the 
user of the received message signal in the form of sound, 
light, mechanical vibration or another form to make the user 
aware of the arrival of the message signal and for displaying 
a message conveyed in the signal on an embedded screen 
display unit. The present invention also relates to a message- 
notifying method adopted in the portable radio information 
terminal to notify the user of the portable radio information 
terminal of an incoming signal. In particular, the present 
invention relates to a portable radio information terminal for 
carrying out radio communication of signals such as a pager 
and a message -notifying method adopted in the portable 
radio information terminal to notify the user of the portable 
radio information terminal of an incoming signal. 

A portable radio information terminal is a handy and 
portable apparatus that is capable of functioning as a termi- 
nal of a communication network. In recent years, there have 
been implemented portable radio information terminals with 
a variety of configurations and functions to meet a rapidly 
growing demand in a wide range of applications in the field 
of information communication. 

An example of such a portable radio information terminal 
is a pager which is widely used for carrying out communi- 
cations of radio signals. 

An early pager is a terminal for generating ringing sound 
of a bell when a calling signal is received from a radio base 
station. A radio calling signal is capable of calling the user 
carrying this pager even if the user is present at a place far 
away from a wire telephone set. The radio calling signal is 
normally used to urge the user to respond to the calling 45 
signal by using a wire telephone closest to the user. 

By the way, a signal generated by the radio base station 
is not merely ended with such a calling signal. A signal 
generated by the radio base station is also capable of 
conveying information. On the pager side, on the other hand, 
information conveyed by an incoming signal is decoded and 
displayed a result of the decoding on a Liquid crystal display 
panel as a message. A pager having functions to notify the 
user of an incoming call, decode information conveyed by 
the in coming -call signal and display such information on a 
Liquid crystal display pane] has been developed and widely 
used at the present time. 

In recent years, such a pager is further provided with more 
functions such as a function to generate ringing sound of a 
bell to notify the user of an incoming message so that the 
user will not miss an incoming call when the pager is used 
outdoors or at a trip destination or, in particular, in a noisy 
environment. At a place such as a movie theater or a lecture 
meeting place, on the other hand, there is not much noise. At 
such a place, message sound or calling sound will adversely 
be a disturbance to the atmosphere. In order to solve the 
problems described above, the pager is provided with a 
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message -notifying means including a vibration function of a 
vibrator for informing the user of a message by vibration in 
place of ringing sound of a bell. Hie pager is designed into 
a configuration that allows the user to manually operate an 
input device to select either ringing sound of a bell or 
vibration of a vibrator as a message-notifying means. 

By the way, the portable radio information terminal with 
the configuration described above is also provided with a 
function to switch the portable radio information terminal to 
a message -storage mode in order to prevent message sound 
such as ringing sound of a bell from being generated in the 
event of a call arriving at inconvenient times such as a late 
night and an early morning or during a sleeping period of 
time. 

That is to say, the portable radio information terminal has 
a message- notification mode and the message -storage mode 
which can be switched from one to another as the user likes. 
In the message-notification mode, message sound such as 
ringing sound of a bell is generated in the event of an 
incoming call to notify the user of the incoming call and 
information on the received message is displayed on a 
screen. In the message-storage mode, on the other band, no 
message sound such as ringing sound of a bell is generated 
in the event of an incoming call in order to suppress the 
notifying of the message. Instead, the incoming call is just 
received and the information on the message is stored in a 
memory. 

Normally, the portable radio information terminal is put in 
the message -notification mode. When a predetermined point 
of time is reached or the user enters a command to switch the 
operating mode, the portable radio information terminal 
transits from the message -notification mode to the message- 
storage mode. In this way, it is possible to solve a problem 
of a disturbance caused by ringing sound of a bell generated 
at the inconvenient times or during the sleeping period of 
time. 

By the way, it is desirable to provide the portable radio 
information terminal with a function to display a message on 
the screen so as to allow the user to easily know whether the 
portable radio information terminal is in the message noti- 
fication mode or message-storage mode at the present time. 
For this reason, there has been proposed a configuration 
wherein the portable radio information terminal is provided 
with a special display mark or an icon for displaying the fact 
that -the portable radio information terminal is in the 
message^f orage mode at the present time, and the special 
display mark displayed on the screen i s turned on during th e I 
message-storage mode- I 

However, it is necessary to make a display screen panel 
embedded in the portable radio information terminal small 
in size along as part of an effort made in recent years to make 
the portable radio information terminal compact. On the 
other hand, the amount of a message text to be displayed on 
the screen exhibits an increasing trend so that it is desirable 
to provide a portable radio information terminal with a 
configuration having an area on the screen for displaying a 
message text as large as possible. 

That is to say, it is necessary to reduce the area on the 
screen other than the area for displaying a message text as 
much as possible. Thus, il is not wise to design a portable 
radio information terminal into a configuration wherein a 
number of display marks including the special icon for the 
message-storage mode described above are displayed on the 
screen. 

SUMMARY OF THE INVENTION 

It is thus an object of the present invention addressing the 
problems encountered in a portable radio information ter- 
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minal having the conventional screen configuration as message-notifying device on a screen of an image displaying 
described above to provide a portable radio information unit in a message-notification mode or halting an operation 
terminal capable of displaying information on a limited area to display display marks of all message-notifying devices 
of the screen with a high degree of efficiency and a message- including a selected message-notifying device in a message- 
notifying method for the portable radio information termi- 5 storage mode. 

nal. Thus, by incorporating the microcomputer in a portable 
According to a screen displaying method for a portable radio information terminal equipped with components 
radio information terminal including a radio-wave receiving including a communication mechanism unit, a memory unit 
means as in one embodiment of the present invention, an for recording a received message, an input device used for 
operation to at least display displays marks of message- 10 entering an input command, the message-notifying units, the 
notifying devices on a screen of an image displaying unit is image displaying unit for displaying information such as a 
halted if the portable radio information terminal has been set message and a power-supply circuit, it is possible to imple- 
in a message -storage mode for suppressing an operation to ment the portable radio information terminal having a func- 
notify the user of a message in the event of an incoming tion to halt an operation carried out by a selected message- 
information signal conveying the message. As a result, the 15 notifying device to notify the user of an incoming 
message -storage mode can be recognized with ease. information signal and an operation to display display marks 
In addition, since it is not necessary to prepare a display of all the message-notifying devices in the message-storage 
mark specially used to indicate a message-storage mode, the mode in a simple configuration. 

area of the screen can be used with a higher degree of According to a screen displaying method for a portable 
efficiency. 20 radio information terminal including an image displaying 
In a portable radio information terminal according to unit as in another embodiment of the present invention, at 
another embodiment of the present invention, there are least one of display marks of message-notifying means is put 
provided at least three means including a display-mark in a blanking state on a screen of the image displaying unit 
turning on/off means used for displaying a display mark of if the portable radio information terminal has been set in a 
a selected message-notifying device on a screen of an image 25 message-storage mode for suppressing an operation to notify 
displaying unit in a message-notification mode or halting an the user of a message in the event of an incoming informa- 
operation to display display marks of all message-notifying tion signal conveying the message. As a result, the message- 
devices including a selected message-notifying device in a storage mode can be recognized with ease, 
message-storage mode. Thus, in the message-storage mode, ^ In addition, since it is not necessary to prepare a display 
an operation carried out by a selected message-notifying mark specially used to indicate a message-storage mode, the 
device to notify the user of an incoming information signal area of the screen can be used with a higher degree of 
and an operation to display display marks of all message- efficiency. 

notifying devices are halted. As a result, the message-storage i D a portable radio information terminal according to 

mode can be recognized from a displayed screen with ease. ^ another embodiment of the present invention, there are 

In addition, since it is not necessary to prepare a display provided at least four means including a display-mark 

mark specially used to indicate a message-storage mode, the turning -on means used for turning on a display mark of a 

area of the screen can be used with a higher degree of selected message-notifying device displayed on a screen of 

efficiency. an image displaying unit in a message-notification mode and 

In a recording medium according to another embodiment ^ a means used for putting at least one of display marks of 

of the present invention, there are stored at least three means message-notifying means displayed on the screen of the 

each as a program, that is, a procedure that can be fetched image displaying unit in a blanking state in a message- 

for execution by a computer. The three means include a storage mode. As a result, the message-storage mode can be 
display- mark turnina ^n/off means used displaying ai rplay. recognized from a displayed screen with ease from the 

mark of a_selected me ssage-notifying device on a screen of 45 winking state of at least one of the display marks of the 

an image displaying unit in a message-notification mode or message-notifying means displayed on a screen of the image 

baiting an operation to display display marks of all message- displaying unit. In addition, since it is not necessary to 

notifying devices including a selected message-notifying prepare a display mark specially used to indicate a message - 

device in a message -storage mode. storage mode, the area of the screen can be used with a 

Thus, by incorporating the recording medium in a por- 50 hi S Der degree of efficiency, 
table radio information terminal having a central processing In a recording medium according to another embodiment 
unit, an input device, the image displaying unit and a of the present invention, there are stored at least four means 
message -storage memory as a memory for storing operating each as a program, that is, a procedure that can be fetched 
procedures to be executed by a central processing unit and for execution by a computer. The four means include a 
by letting the central processing unit sequentially execute 55 display-mark turning-on means used for displaying a display 
the three means each stored in the recording medium as an mark of a selected message-notifying device on a screen of 
operating procedure, it is possible to easily provide the an image displaying unit in a message-notification mode and 
portable radio information terminal with a function to halt an a means used for putting at least one of display marks of 
operation carried out by a selected message-notifying device message-notifying means displayed on the screen of the 
to notify the user of an incoming information signal and an 60 image displaying unit in a blanking state in a message- 
operation to display display marks of all message-notifying storage mode. 

devices in the message-storage mode. Thus, by incorporating the recording medium in a por- 

In a storage unit of a microcomputer according to another table radio information terminal having a central processing 

embodiment there are stored at least three means each as a unit, an input device, the image displaying unit and a 

program that can be fetched for execution by a computer. 65 message-storage memory as a memory for storing operating 

The three means include a display-mark turning on/off procedures to be executed by a central processing unit and 

means used for displaying a display mark of a selected by lettingjhe central processinglThiT sequentially execute 
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the four means each stored in the recording medium as an 
operating procedure, it is possible to easily provide the 
portable radio information terminal with a function to halt an 
operation carried out by a selected message -notifying device 
to notify the user of an incoming information signal and a 5 
function to put at least one of the display marks of the 
message-notifying means displayed on the screen of the 
image displaying unit in a blanking state in the message- 
storage ode. 

In a storage unit of a microcomputer according to another 1Q 
embodiment the present invention, there are stored at least 
four means each as a program that can be fetched for 
execution by a computer. The four means include a display- 
mark turning-on means used for turning on a display mark 
of a selected message-notifying device displayed on a screen 
of an image displaying unit in a message-notification mode 
and a means used for putting at least one of display marks 
of message-notifying means displayed on the screen of the 
image displaying unit in a blanking state in a message- 
storage mode. 

... . 20 

Thus, by incorporating the microcomputer in a portable 

radio information terminal equipped with components 
including a communication mechanism unit, a memory unit 
for recording a received message, an input device used for 
entering an input command, the message -notifying units, the ^ 
image displaying unit for displaying information such as a 
message and a power-supply circuit, it is possible to imple- 
ment the portable radio information terminal having a func- 
tion to halt an operation carried out by a selected message- 
notifying device to notify the user of an incoming 3Q 
information signal and turn on a display mark of a selected 
message-notifying device displayed on the screen of the 
image displaying unit in a message-notification mode and a 
function to put at least one of the display marks of the 
message-notifying means displayed on the screen of the 35 
image displaying unit in a blanking state in a message- 
storage mode. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram showing the configuration of 
main components composing a microcomputer employed in 40 
a pager serving as a portable radio information terminal 
implemented by a first embodiment of the present invention; 

FIG. 2 is a block diagram showing a complete configu- 
ration of the portable radio information terminal shown in 
FIG. 1; 45 

FIG. 3 is a diagram showing a front view of the external 
appearance of the portable radio information terminal shown 
in FIG. 1 and 2; 

FIG. 4 shows a flowchart representing processing carried 5Q 
out by the portable radio information terminal implemented 
by a first embodiment of the present invention to set a 
message -notifying device selected by the user; 

FIG. 5 shows a flowchart representing processing carried 
out by the portable radio information terminal implemented 55 
by the first embodiment of the present invention to display 
an operating mode; 

FIG. 6 is an explanatory diagram showing the configu- 
ration of a recording medium implemented by a second 
embodiment of the present invention; 60 

FIG. 7 is a block diagram showing the configuration of a 
microcomputer implemented by a third embodiment of the 
present invention; 

FIG. 8 is a block diagram showing the configuration of 
main components composing a portable radio information 65 
terminal implemented by a fourth embodiment of the present 
invention; 
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FIG. 9 shows a flowchart representing processing carried 
out by the portable radio information terminal implemented 
by the fourth embodiment of the present invention to display 
an operating mode; 

FIG. 10 is an explanatory diagram showing the configu- 
ration of a recording medium implemented by a fifth 
embodiment of the present invention; and 

FIG. 11 is a block diagram showing the configuration of 
a microcomputer implemented by a sixth embodiment of the 
present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

The present invention will become more apparent from 
the following detailed description of some preferred 
embodiments with reference to the accompanying diagrams. 
It should be noted that the embodiment described below is 
no more than a preferred example showing the essential 
configuration and operation of the present invention. Thus, 
the embodiment may have limitations which are desirable 
from the technological-configuration point of view. 
However, the scope of the present invention is not limited to 
the embodiment unless otherwise specified explicitly in a 
description to limit the scope of the present invention. 

FIG. 1 is a block diagram showing the configuration of 
main components composing a microcomputer employed in 
a portable radio information terminal implemented by a first 
embodiment of the present invention. FIG. 2 is a block 
diagram showing a complete configuration of the portable 
radio information terminal employing the microcomputer 
shown in FIG. 1. FIG. 3 is a diagram showing a front view 
of the external appearance of the portable radio information 
terminal shown in FIGS. 1 and 2. 

Used as a pager, the portable radio information terminal 

1 provided by the present invention serves as a communi- 
cation means which comprises an antenna 2, a receiver unit 
3 and a demodulation unit 4 as shown in FIG. 2. The antenna 

2 receives a radio wave conveying an information signal 
from a transmitter such as a radio base installed at a remote 
location. Connected to the antenna 2, the receiver unit 3 
amplifies and detects the signal received by the antenna 2. 
Connected to the receiver unit 3, the demodulation unit 4 
serves as a decoder for decoding a signal output by the 
receiver unit 3 to produce code information. 

In addition, the demodulation unit 4 also has an A/D, 
converter for generating digital information. The demodu- 
lation unit 4 further has a function to compare the code 
information obtained as a result of decoding with an ID code 
to form a judgment as to whether or not the received 
information signal is indeed a signal destined for this 
portable radio information terminal 1. The ID code is 
recorded in advance in an ID memory unit implemented 
typically by an EEPROM. It should be noted that the ID 
memory unit itself is not shown in the figure. A signal output 
by the demodulation unit 4 is supplied to a microcomputer 
5'. 

The microcomputer 5' is further connected to a message 
storing memory unit 7 which is implemented typically by an 
SRAM. 

The microcomputer 5' is a component for carrying out 
data processing and input/output processing. To put it in 
detail, the microcomputer 5' executes a variety of programs 
or executable procedures stored in advance in ROM units 
internal and external to the microcomputer 5' to read in an 
input signal received from an input device to be described 
later, to write data into a file on the message storing memory 
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unit 7, to create or update a TOC (Table of Contents), to read 
out a file from the message storing memory unit 7 and to 
control all operations of the portable radio information 
terminal 1 including an operation to display information 
such as a message indicating existence of an incoming signal 
and warnings including an alarm indicating a voltage abnor- 
mality on a display screen. 

A message included in the code information produced by 
the demodulation unit 4 from a received signal is written and 
stored in the message storing memory unit 7. The message 
is read out back from the message storing memory unit 7 to 
be displayed on a display screen. The message storing 
memory unit 7 can also be implemented by a non-volatile 
storage device such as a flash memory and an EEPROM in 
addition to the SRAM described above. 

Operated by the user, the input device mentioned above is 
implemented by an input switch 8 connected to an input- 
device control unit 10 which is connected to the microcom- 
puter 5'. A signal generated by the input switch 8 is supplied 
to the microcomputer 5' by way of the input-device control 
unit 10. 

The microcomputer 5' is connected to a display -panel 
driving unit 11. Also connected to the display-panel driving 
unit 11 is a Liquid crystal display panel 12 for displaying a 
screen. The display-panel driving unit U and the Liquid 
crystal display panel 12 form an image displaying unit. 

A display signal output by the microcomputer 5 is trans- 
mitted to the display-panel driving unit 11 which supplies a 
driving signal to the Liquid crystal display panel 12. Driven 
by the driving signal, the Liquid crystal display panel 12 
forms a screen. 

The microcomputer 5' is also connected to a message- 
signal outputting unit 13 which is connected to a speaker 
14Aused as an audio-message-notifying device and a vibra- 
tor 14B serving as a vibration-message -notifying device. 

The microcomputer 5' outputs an operation signal to drive 
the speaker 14A serving as the audio-message-notifying 
device or a vibrator 14B serving as a vibration-message- 
notifying device selected in advance by the user by way of 
the message-signal outputting unit 13 for converting the 
operation signal into an audio signal for driving the speaker 
14A or into a motor driving signal for driving the vibrator 
14B. 

The microcomputer 5', the input-device control unit 10 
and other components described above constitute a control 
means. Main components of the microcomputer 5' shown in 
FIG. 1 are described as follows. 

As shown in the figure, connected to a data bus serving as 
a data transfer means 20 are components such as the CPU 5, 
a system memory unit 22, a timer 23, a ROM unit 6, the 
message storing memory unit 7, the display-panel driving 
unit 11 and the message-signal outputting unit 13. 

Thus, the CPU 5 is capable of exchanging data with the 
system memory unit 22, the timer 23, the ROM unit 6, the 
message storing memory unit 7, the input-signal processing 
unit 10B, the display-panel driving unit 11, the message- 
signal outputting unit 13 and the input-signal processing unit 
10B through the data transfer means 20. 

The system memory unit 22 is used for storing a variety 
of control procedures for controlling all operations of the 
portable radio information terminal 1 as programs which can 
be executed by the CPU 5. 

Patterns of display marks or icons appearing on the screen 
are also stored in the system memory unit 22. 

On the other hand, the ROM unit 6 is used for storing 
mainly a variety of procedures relating to application pro- 
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grams which can be executed by the CPU 5. The ROM unit 
6 is implemented by a storage device such as a read-only 
MOS memory or a flash memory. 
An input signal generated by the input switch 8 is con- 

5 verted by an interrupt interface unit 10A into an interrupt 
signal supplied to the CPU 5 by way of an interrupt 
receiving terminal of the CPU 5. The interrupt signal causes 
the CPU 5 to transit to an interrupt processing phase. 
Next, a variety of means stored in the ROM unit 6 are 

10 explained as follows. 

As shown in the figure, a message-notification mode/ 
message -storage mode setting means 31, a message - 
notifying-device-operation control means 32 and a display- 
mark turaing-on/off means 35 are stored in the ROM unit 6 

15 each as a program, that is, a procedure which can be 
executed by the CPU 5. 

The message-notification mode/message-storage mode 
setting means 31 sets the portable radio information terminal 

2Q 1 in a message-notification mode for notifying the user of a 
message in the event of an incoming information signal 
conveying the message or in a message-storage mode for 
halting an operation to notify the user of a message in the 
event of an incoming information signal conveying the 

25 message. 

The message-notifying-device-operation control means 
32 enables a selected message -notifying device to notify the 
user of an incoming information signal in the event of the 
incoming information signal if the portable radio informa- 

3Q lion terminal 1 has been set in the message-notification 
mode for notifying the user of a message in the event of an 
incoming information signal conveying the message or 
prevents a selected message -notifying device from notifying 
the user of an incoming information signal in the event of the 

35 incoming information signal if the portable radio informa- 
tion terminal 1 has been set in the message-storage mode for 
halting an operation to notify the user of a message in the 
event of an incoming information signal conveying the 
message. 

^ The display-mark turning on/off means 35 displays a 
display mark of a selected message-notifying device on the 
screen of the image displaying unit if the portable radio 
information terminal 1 has been set in the message- 
notification mode for notifying the user of a message in the 

45 event of an incoming information signal conveying the 
message or halts an operation to display display marks of all 
message-notifying devices including a selected message- 
notifying device if the portable radio information terminal 1 
has been set in the message -storage mode for halting an 

50 operation to notify the user of a message in the event of an 
incoming information signal conveying the message. 

Any program format can be used for prescribing the 
means described above as long as the program can be 
executed directly or indirectly. It is thus desirable to adopt 

55 an absolute-binary addressing format even though a 
relocatable-binary format which needs readdressing at 
execution time is also acceptable. In the case of the latter 
format, however, it is necessary to keep a linkage means in 
the system memory 22 as a resident tool. 

60 FIG. 3 is a diagram showing a front view of the external 
configuration of the portable radio information terminal 1 
implemented by the embodiment. The configuration of the 
portable radio information terminal 1 implemented by the 
embodiment is explained by referring to FIG. 3 as follows. 

65 The portable radio information terminal 1 implemented 
by the embodiment is accommodated in a thin hexahedron 
cabinet 15. At about the center of the front face of the cabinet 
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15, there is provided a Liquid crystal display panel 12 for 
displaying a message, a date and/or the time of the day. 

At a position on the lower side adjacent to the Liquid 
crystal display panel 12, an input switch 8 functioning as an 
escape key is embedded in such a way that the input switch 
8 can be pressed and operated with ease. The input switch 8 
is operated by the user to enter a command to stop alarming 
sound generated as a message indicating an incoming call or 
a command to control an operation. 

The screen of the Liquid crystal display panel 12 com- 
prises a message display area 12b at the center thereof for 
displaying information on an arriving message and an icon 
display area 12a around the message display area Mb for 
displaying a variety of icons. 

The message displaying area Xlb is capable of accom- 
modating a message text composed of up to typically 4 lines 
each comprising a maximum of typically 20 characters. 

Examples of icons displayed in the icon display area 12a 
are a ringing-sound-message-notification icon 18 and a 
vibration- message-notification icon 19. When an incoming 
signal is received by the portable radio information terminal 
1 set in the message-notification mode for notifying the user 
of a message conveyed by the incoming signal, either the 
ringing-sound-message-notification icon 18 or the vibration- 
message-notification icon 19 is turned on depending respec- 
tively upon whether the ringing-sound-message-notifying 
device or the vibration-message-notifying device has been 
selected and the icon of the deselected device is turned off. 

The configuration of the portable radio information ter- 
minal 1 implemented by the embodiment has been described 
so far. Next, the operation of the portable radio information 
terminal 1 is explained as follows. 

First of all, normal operations to receive a radio signal and 
to display a message are discussed by mainly referring 
mainly to FIG. 2. 

When a radio wave conveying information or a message 
destined for a specific portable radio information terminal 1 
is transmitted from a radio transmitting slat ion, the terminal 
1 receives the radio wave using the antenna 2. In the receiver 
unit 3, the radio wave is subjected to signal processing such 
as conversion into a signal having an intermediate 
frequency, amplification and detection. In the demodulation 
unit 4, after the fact that the message is indeed destined for 
the portable radio information terminal 1 has been 
confirmed, the received information signal is decoded. The 
decoded information signal is finally stored in the message 
storing memory unit 7 in an operation controlled by the 
microcomputer 5 1 . 

The CPU 5 employed in the microcomputer 5' controls the 
operation of the portable radio information terminal 1 by 
execution of control programs stored in the ROM unit 6, 
First of all, the CPU 5 forms a judgment as to whether or not 
an information signal has been received. If an information 
signal is judged to have been received, the display-panel 
driving unit 11 is operated to display a message conveyed by 
the received information signal read out from the message 
storing memory unit 7 on the Liquid crystal display panel 12 
as a text composed of up to typically 4 lines each comprising 
a maximum of typically 20 alphabetical and numerical 
characters. 

In addition, when an information signal is judged to have 
been received, the microcomputer S issues a command to 
operate the message-signal outpulting unit 13. Operated by 
the command, the message-signal outputting unit 13 sup- 
plies an alarm signal to the speaker 14A to generate sound 
or a motor driving signal to the vibrator 14B for making the 
user aware of the fact that an information signal has been 
received. 
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Next, the operation of the portable radio information 
terminal 1 is explained. 

FIG. 4 shows a flowchart representing processing to set a 
specified message-notifying device carried out by the por- 
5 table radio information terminal 1 implemented by a first 
embodiment of the present invention. 

As shown in the figure, the flowchart begins with a step 
SI to form a judgment as to whether or not the user has 
entered an input to specify the ringing-sound-message - 
10 notifying device. If the user has entered an input to select the 
ringing-sound-message-notifying device, the flow of the 
processing goes on to a step S2 at which the portable radio 
information terminal 1 enables the ringing-sound-message - 
notifying device to notify the user of an incoming informa- 
15 tion signal in the event of the incoming information signal. 
If the user has not entered an input to select the ringing- 
sound-message-notifying device, on the other hand, the flow 
of the processing goes on to a step S3 at which the portable 
radio information terminal 1 enables the vibration -message - 
20 notifying device to notify the user of an incoming informa- 
tion signal in the event of the incoming information signal. 

FIG. 5 shows a flowchart representing processing to 
display an operating mode carried out by the portable radio 
25 information terminal 1 implemented by a first embodiment 
of the present invention. 

As shown in the figure, the flowchart begins with a step 

511 at which the CPU 5 forms a judgment as to whether or 
not the ringing-sound-message-notifying device has been 

30 selected. If the ringing-sound-message-notifying device has 
been selected, the flow of the processing goes on to a step 

512 at which the CPU 5 executes the message-notifying- 
mode/message-stor age-mode setting means 31 stored in the 
ROM unit 6. The message-notifying-mode/message- 

3 5 storage-mode setting means 31 sets the portable radio infor- 
mation terminal 1 in a message-notification mode or in a 
message -storage mode in dependence on what the user 
desires or the time of the day which is obtained by referring 
to a timer 23. For example, if the present time is in a time 

40 band to suppress notification of a message, the message- 
notifying-mode/message-storage-mode setting means 31 
sets the portable radio information terminal 1 in a message - 
storage mode. 

Then, the CPU 5 executes the message-notifying-device- 

45 operation control means 32 stored in the ROM unit 6. If the 
message-notifying-mode/message-storage-mode setting 
means 31 has set the portable radio information terminal 1 
in a message -notification mode at the step S12, the flow of 
the processing goes on to a step S13 at which the message - 

50 notifying-device-operation control means 32 passes a signal 
to turn on the rioging-sound-message-notification icon 18 
shown in FIG. 3 to the display-mark turning on/off means 35 
stored in the ROM unit 6 to be executed next by the CPU 5. 
If the message-notifying-mode/message-storage-mode set- 

55 ting means 31 has set the portable radio information terminal 
1 in a message-storage mode at the step S12, on the other 
hand, the flow of the processing goes on to a step S16 at 
which the message-notifying-device-operation control 
means 32 passes a signal to rum off both the ringing-sound- 

60 message-notification icon 18 and the vibration- message- 
notification icon 19 shown in FIG. 3 to the display-mark 
turning on/off means 35 to be executed next by the CPU 5. 

At the step S13, the display-mark turning on/off means 35 
turns on the ringing-sound -message-notification icon 18 

65 displayed on the screen in accordance with the signal passed 
thereto by the message- notifying-device-operation control 
means 32. 
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At the step S16, on the other hand, the display-mark notification mode for notifying the user of a message in the 

turning on/off means 35 turns off both the ringing-sound- event of an incoming information signal conveying the 

message -notification icon 18 and the vibration-message- message or in a message-storage mode for halting an opera* 

notification icon 19 in accordance with the signal passed tion to notify the user of a message in the event of an 

thereto by the message-notifying-device-operation control 5 incoming information signal conveying the message when 

means 32 me message-notification mode/message-storage mode set- 

If the outcome of the judgment formed at the step Sll tio S m f t ans 3 f fc for exec f ulion b * a C€Dlral P rocess - 

* i . . -u .-r • i • * mg unit employed m the computer. 

indicates that the vibration-message-notifying device has ® r J . . r . . . 

beer, selected, on the other hand, the flow of the processing „ ^ J? 0 ™ » £ e ^^^tZ^ 

P1 , , , . J t , «n 1T - r . t , & 1ft operation control means 32, which enables a selected 

goes on to a step S14 at which the CPU 5 executes the 10 m ^ notif m dcvice t0 aotify the ^ of ao mcX)IIli 

message-notifying-mode/message-storage-mode setting in the event of the incoming information 

means 31 stored in the ROM unit 6. The message-notifying- sigQal jf thc portable fadio mformation tcrminal t has ^ 

mode/message-storage-mode setting means 31 sets the por- M in me meS sage-notification mode for notifying the user of 

table radio information terminal 1 in a message-notification a meS sage in the event of an incoming information signal 

mode or in a message -storage mode in dependence on what 15 copying me message, or prevents a selected message - 

the user desires or the time of the day which is obtained by notifying device from notifying the user of an incoming 

referring to the timer 23. For example, if the present time is information signal in the event of the incoming information 

in a time band to suppress notification of a message, the signal if the portable radio information terminal 1 has been 

message -notify ing-mode/message-storage-mode setting set in the message -storage mode for halting an operation to 

means 31 sets the portable radio information terminal 1 in a 20 notify the user of a message in the event of an incoming 

message-storage mode. information signal conveying the message when the 

Then, the CPU 5 executes the message-notifyingHdevice- message-notification mode/message-storage mode setting 

operation control means 32 stored in the ROM unit 6. If the means 3 * « t? cbe * for execution by a central processing 

message-notifying-mode/message-storage-mode setting umt employed in the computer. 

means 31 has set the portable radio information terminal 1 25 , ™? lm f d means * the dls P la y- ma £ k turamg on/off means 
in a message-notification mode at the step S14, the flow of ™ e display-mark turning on/off means 35 displays a 
the processing goes on to a step S15 at which the message- ma * of a mc«gc«ufying device on the 
-5 . , ? & . f , . & , screen of the image displaying unit if the portable radio 
nohfying-oe™^ information terminal 1 has been set in the message- 
to mrn on the vibration-message-notification icon 19 shown DOtificatioD mode for notifying the user of a message ^ f he 

* ^3 to the event of an incoming information signal conveying the 
in the ROM unit 6 to be executed next by the CPU 5. If the m 0f flalts m tion tQ & l ^ mafks of ^ 

message-notifying-mode/message-storage-mode setting m essage-notifying devices iDcluding a ^toted message- 
means 31 has set the portable radio information terminal 1 m ^ deyice tf the table radio information termina! 1 
m a message-storage mode at the step S14 on the other faas beeQ ^ in ^ message „ storage mode for halting „ 
hand the flow of the processing goes on to the step S16 at operation t0 DOti£y lhc ^ of a message in the event of „, 
which the message-notifying-device-operation control signal conve ying the message when 
means 32 passes a signal to turn off both the nnging-sound- the message . notification mo de/message-storage mode set- 
message-notification icon 18 and the vibration-message- tf means 31 fe fetched for execution by a cenlral process . 
notification icon 19 to the display- mark turning on/off means fa ^ ) ^ in the ter 
35 to be executed next by the CPU 3. ^ rcC0fding medium 4Q ^ incorporatcd m mc portable 

At the step S15, the display-mark turning on/off means 35 radio information tcrminal 1 having a central processing unit 
turns on the vibration-message -notification icon 19 dis- ^ fln input dcvicCf aQ ^ displaying unit and a message- 
played on the screen in accordance with the signal passed storagc mcmor y 7 as a memory for storing operating pro- 
thereto by the message-notifyingHdevice-operation control 45 ccdufCS tQ ^ cxecutcd by the antral processing unit. By 
means 32. letting the central processing unit 5 sequentially execute the 

At the step S16, on the other hand, the display-mark three means which are each stored in thc recording medium 

turning on/off means 35 turns off both the ringing-sound- 40 ^ an operating procedure, it is possible to implement a 

message-notification icon 18 and the vibration-message- portable radio information tcrminal 1 having a function 

notification icon 19 in accordance with the signal passed 5Q implemented by the message-notifying-mode/message- 

thereto by the message-notifying-device-operation control storage-mode setting means 31 to switch the portable radio 

means 32. information terminal 1 to the message -storage mode, a 

FIG. 6 is an explanatory diagram showing the configu- function implemented by the message-notifying-device- 

ration of a recording medium 40 implemented by a second operation control means 32 to halt the operation of a selected 

embodiment of the present invention. The recording 55 message-notifying device in the message-storage mode and 

medium 40 implemented by the second embodiment of the a function implemented by the display-mark turning on/off 

present invention is explained by referring to this figure as means 35 to halt the operation to display display marks of all 

follows. the message-notifying devices on the image displaying unit 

The recording medium 40 implemented by the second in the message-storage mode, 

embodiment of the present invention is a single -chip semi- 60 The recording medium 40 provided by this embodiment 

conductor memory for storing at least the three means can be applied to mainly a flash memory. In addition, the 

described below. The three means are each a procedure, that recording medium can be applied to a read-only MOS 

is, a program which can be executed by a computer. memory, an SRAM, an EPROM, an EEPROM and the other 

The first means is the message-notification mode/ so-called non-volatile semiconductor recording mediums, 
message-storage mode setting means 31. The message- 65 In addition, the recording medium 40 can also be applied 
notification mode/message-storage mode setting means 31 to an optical recording medium, an optical magnetic record- 
sets the portable radio information terminal 1 in a message- ing medium and a magnetic recording medium as well. 
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FIG. 7 is a block diagram showing ihe configuration of a device from notifying the user of an incoming information 

microcomputer 80 implemnted by a third embodiment of the signal in the event of the incoming information signal if the 

present invention. The microcomputer 80 implemented by portable radio information terminal 1 has been set in the 

the third embodiment of the present invention is explained message-storage mode for halting an operation to notify the 

by referring to this figure as follows. 5 user of a message in the event of an incoming information 

Designed into a one-chip product, the microcomputer 80 ™ nV ^ lhe meSSag f ' u mi „ , ^ u 

implemented by the third embodiment of the present inven- .Also fetched for execuUon by the CPU 81 employed in the 

tion comprises a CPU (central processing unit) 81, a work- microcomputer 80, the third means is the <^y-mark 

F *w i« | • » _r £i * ♦ . turning on/off means 35 displays a display mark of a selected 

ing memory unit 82, a display interface unit 83, an output messa | e . DOtif m device J n y me ^ of the ima e dis _ 

interface unit 84, an input interface unit 85 and a memory io £ ^ . * ^ fc ^ inforinatioD termi J[ x has 

unit 91 which are connected to each other by an internal bus be / Q », in mc mcssagc . notification mode for notifying the 

86 as shown in the figure. user of a message in the event of an incoming information 

External pins provided on the chip of the microcomputer signal conveying the message or halts an operation to 
80 are interrupt input pins 87 connected to an interrupt input display display marks of all message -notifying devices 
terminal of the CPU 81, an output pins 88 connected to the 15 including a selected message-notifying device if the portable 
display interface unit 83 and the output interface unit 84, radio information terminal 1 has been set in the message- 
input pins 89 connected to the input interface unit 85 and storage mode for halting an operation to notify the user of a 
conmon bus pins 90 connected to the internal bus 86. message in the event of an incoming information signal 

The memory unit 91 is used for storing programs that can nn conveying the message, 

be executed by the CPU 81. The programs include a system 20 B Y incorporating the microcomputer 80 in a portable 

control means 95, an input/output control means 96, a radio information terminal 1 equipped with components 

display control means 97, the message-notifying-mode/ mclumng a communication mechanism umM memory umt 

- ™ u mannc n .l 0 ,Jv COQ ^ for recording a received message, an input device such as a 

message-storage-mode setting means 31, the ^ message- rot , ess f inpm device u * d for entering an input 

notifying-device-operation control means 32 and the i$ ca J^ a Jssage-notifying unit, an image displaying 

display-mark turning on/off means 35. ^ for displaying l n f onna tion such as a message and a 

The system control means 95 is executed to control not power-supply circuit, it is possible to easily provide the 
only operations of the components inside the chip of the portable radio information terminal 1 with a function imple- 
microcomputer 80 but also operations of the whole portable mented by the message-notifying-mode/message-storage- 
radio information terminal 1 including the microcomputer 3Q mode setting means 31 to switch the portable radio infor- 
80 itself and operations of components in the portable radio mation terminal 1 to the message-storage mode, a function 
information terminal 1 other than the microcomputer 80. implemented by the message-notifying-device-operation 
The procedure implementing this system control means is control means 32 to halt the operation of a selected message- 
adapted to the portable radio information terminal 1 pro- notifying device in the message-storage mode and a function 
vided by the present invention. 35 implemented by the display-mark turning on/off means 35 to 

By the same token, the input/output control means 96 is hah the operation to display display marks of all the 

executed to control not only exchanges of data and signals message-notifying devices on the image displaying unit in 

among the components inside the chip of the microcomputer the message-storage mode. 

80 but also exchanges of data and signals between the whole FIG. 8 is a block diagram showing the configuration of 

portable radio information terminal 1 including the micro- 40 mam components constituting a portable radio information 

computer 80 itself as well as components in the portable terminal 50 implemented by a fourth embodiment of the 

radio information terminal 1 other than the microcomputer present invention. It should be noted that components of the 

80 and the external world. The procedure implementing this configuration shown in FIG. 8 identical with those employed 

system control means is adapted to the portable radio in the portable radio information terminal 1 implemented by 

information terminal 1 provided by the present invention. 45 the first embodiment shown in FIG. 1 are denoted by the 

On the other hand, the display control means 97 is same reference numerals as the latter and their explanation 

executed to control general operations to display a message is not repeated. 

text on a screen on an image displaying unit connected to the The message-notification mode/message-storage mode 

microcomputer 80. setting means 31, the message-notifying-device-operation 

Fetched for execution by the CPU 81 employed in the 50 control means 32, a display-mark turning-on means 38 and 

microcomputer 80, the message -notification mode/message- a display-mark winking means 36 are each stored in the 

storage mode setting means 31 sets the portable radio ROM unit 56, which is a read-only memory, connected to 

information terminal 1 in a message-notification mode for the data transfer means 20 of the portable radio information 

notifying the user of a message in the event of an incoming terminal 50 implemented by the fourth embodiment as a 

information signal conveying the message or in a message- 55 program, that is, a procedure which can be executed by the 

storage mode for halting an operation to notify the user of a CPU 5. 

message in the event of an incoming information signal The message-notifying-mode/message-storage-mode set- 
conveying the message. ting means 31 and the message-notifying-device-operation 
Also fetched for execution by the CPU 81 employed in the control means 32 are the same as their counterparts 
microcomputer 80, the message-notifying-device-operation 60 employed in the portable radio information terminal 1 
control means 32 enables a selected message-notifying implemented by the first embodiment, 
device to notify the user of an incoming information signal The display-mark tuming-on means 38 is executed to rum 
in the event of the incoming information signal if the on the display mark of a selected message-notifying device 
portable radio information terminal 1 has been set in the displayed on the screen of an image displaying unit only in 
message-notification mode for notifying the user of a mes- 65 the message-notification mode for notifying the user of a 
sage in the event of an incoming information signal con- message in the event of an incoming signal conveying the 
veying the message or prevents a selected message-notifying signal. 
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The display-mark winking means 36 is executed to put at 
least one of the display marks of a plurality of message- 
notifying devices including the selected one displayed on the 
screen of the image displaying unit in a winking state only 
in the message-storage mode for halting an operation to 
notify the user of a message in the event of an incoming 
signal conveying the message. 

FIG. 9 shows a flowchart representing processing to 
display a message carried out by the portable radio infor- 
mation terminal SO implemented by a fourth embodiment of 
the present invention. 

As shown in the figure, the flowchart begins with a step 

521 at which the CPU 5 forms a judgment as to whether or 
not the ringing-sound-message -notifying device has been 
selected. If the ringing-sound-message-notifying device has 
been selected, the flow of the processing goes on to a step 

522 at which the CPU 5 executes the message-notifying- 
mode/message-storage-mode setting means 31 stored in the 
ROM unit 56. The message-notifying-mode/message- 
storage-mode setting means 31 sets the portable radio infor- 
mation terminal 50 in a message -notification mode or in a 
message-storage mode in dependence on what the user 
desires or the time of the day which is obtained by referring 
to a timer 23. For example, if the present time is in a time 
band to suppress notification of a message, the message- 
notifying-mode/message-storage-mode setting means 31 
sets the portable radio information terminal 50 in a message- 
storage mode. 

Then, the CPU 5 executes the message -notify ing-de vice- 
operation control means 32 stored in the ROM unit 56. If the 
message-notifying-mode/message-storage-mode setting 
means 31 has set the portable radio information terminal 50 
in a message-notification mode at the step S22, the flow of 
the processing goes on to a step S23 at which the message- 
notif ying-device-opcration control means 32 passes a signal 
to turn on the ringing-sound-message-notification icon 18 
shown in FIG. 3 to the display-mark turaing-on means 38 
stored in the ROM unit 56 to be executed next by the CPU 
5. 

At the step S23, the display-mark turning-on means 38 
turns on the ringing-sound-message-notification icon 18 in 
accordance with the signal passed thereto by the message- 
notifyiog-device-ope ration control means 32. 

If the message -notifying-mode/message-storage-mode 
setting means 31 has set the portable radio information 
terminal 50 in a message-storage mode at the step S22, on 
the other hand, the flow of the processing goes on to a step 
S26 at which the message-notifying-device-operation con- 
trol means 32 passes a signal to put both the ringing-sound- 
message-notification icon 18 and the vibration-message- 
notification icon 19 shown in FIG. 3 in a winking state to the 
display-mark winking means 36 stored in the ROM unit 56 
to be executed next by the CPU 5. 

At the step S26, on the other hand, the display-mark 
winking means 36 puts both the ringing-sound-message- 
notification icon 18 and the vibralion-message-notification 
icon 19 in a winking state in accordance with the signal 
passed thereto by the message-notify in g-device -operation 
control means 32. 

If the outcome of the judgment formed at the step S21 
indicates that the vibration -message-notifying device has 
been selected, on the other hand, the flow of the processing 
goes on to a step S24 at which the CPU 5 executes the 
message-notifying-mode/message-storage-mode setting 
means 31 stored in the ROM unit 56. The message- 
notifying-mode/message-storage-mode setting means 31 
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sets the portable radio information terminal 50 in a message- 
notification mode or in a message-storage mode in depen- 
dence on what the user desires or the time of the day which 
is obtained by referring to a timer 23. For example, if the 

5 present time is in a time band to suppress notification of a 
message, the message-notifying-mode/message-storage- 
mode setting means 31 sets the portable radio information 
terminal 50 in a message-storage mode. 
Then, the CPU 5 executes the message-notifying-device- 

10 operation control means 32 stored in the ROM unit 56. If the 
message-notifying-mode/message-storage-mode setting 
means 31 has set the portable radio information terminal 50 
in a message -notification mode at the step S24, the flow of 
the processing goes on to a step S25 at which the message- 
is notifying -device-operation control means 32 passes a signal 
to turn on the vibration-message-notification icon 19 shown 
in FIG. 3 to the display-mark turning-on means 38 stored in 
the ROM unit 56 to be executed next by the CPU 5. 
At the step S25, the display-mark turning-on means 38 

20 turns on the vibration-message-notification icon 19 in accor- 
dance with the signal passed thereto by the message- 
notifying-device-operation control means 32. 

If the message-notifying-mode/message-storage-mode 
setting means 31 has set the portable radio information 

25 terminal 50 in a message-storage mode at the step S24, on 
the other hand, the flow of the processing goes on to the step 
S26 at which the message-notifying-device-operation con- 
trol means 32 passes a signal to put both the ringing-sound- 
message-notification icon 18 and the vibration- message - 

30 notification icon 19 shown in FIG. 3 in a winking state to the 
display-mark winking means 36 stored in the ROM unit 56 
to be executed next by the CPU 5. 
At the step S26, on the other hand, the display-mark 

35 winking means 36 puts both the ringing-sound- message- 
notification icon 18 and the vibration-message-notification 
icon 19 in a winking state in accordance with the signal 
passed thereto by the message-notifying-device-operation 
control means 32. 

40 By putting both the ringing-sound-message-notification 
icon 18 and the vibration-message-notification icon 19 in a 
winking state in the message-storage mode, the screen 
displaying method has a merit that, not only is the message- 
storage mode easy to recognize, but the normal slates of the 

4S message -notifying function and the message displaying 
function of the portable radio information terminal 50 can be 
recognized indirectly. 

FIG. 10 is an explanatory diagram showing the configu- 
ration of a recording medium 41 implemented by a fifth 

50 embodiment of the present invention. It should be noted that 
elements of the fifth embodiment identical with their coun- 
terparts employed in the recording medium 40 implemented 
by the second embodiment shown in FIG. 6 are denoted by 
the same reference numerals as the latter and their expla- 

55 nation is not repeated. 

The recording medium 41 implemented by the fifth 
embodiment of the present invention is a single-chip semi- 
conductor memory for storing at least first to fourth means 
described below. The four means are each a procedure, that 

60 is, a program which can be fetched for execution by a 
computer. 

The first means is the message-notifying-mode/message- 
storage-mode setting means 31 and the second means is the 
message-notifying-device-operation control means 32 
65 described earlier. 

The third means is the display-mark turaing-on means 38. 
The display-mark turning-on means 38 is fetched for execu- 
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lion by a microcomputer to turn on the display mark of a 
selected message -notifying device displayed on the screen 
of an image displaying unit only in the message-notification 
mode for notifying the user of a message in the event of an 
incoming signal conveying the message. 

The fourth means is the display-mark winking means 36. 
The display-mark winking means 36 is fetched for execution 
by a microcomputer to put at least one of the display marks 
of a plurality of message- notifying devices including the 
selected one displayed on the screen of the image displaying 
unit in a winking state only in the message -storage mode for 
halting an operation to notify the user of a message in the 
event of an incoming signal conveying the message. 

The recording medium 41 is incorporated in the portable 
radio information terminal 50 having a central processing 
unit 5, an input device, an image displaying unit and a 
message-storage memory 7 as a memory for storing oper- 
ating procedures to be executed by the central processing 
unit. By letting the central processing unit 5 sequentially 
execute the four means which are each stored in the record- 
ing medium 41 as a procedure, it is possible to implement a 
portable radio information terminal 50 having a function 
implemnted by the message-notifying-mode/message- 
storage-mode setting means 31 to switch the portable radio 
information terminal 50 to the message-storage mode, a 
function implemented by the message-notifying-device- 
operation control means 32 to halt the operation of a selected 
message-notifying device in the message -storage mode and 
a function implemented by the display-mark winking means 
36 to put at least one of display marks of all the message- 
notifying devices displayed on the screen of the image 
displaying unit in a winking state only in the message- 
storage mode. 

The recording medium 41 provided by this embodiment 
can be applied to mainly a flash memory. In addition, the 
recording medium can be applied to a read-only MOS 
memory, an SRAM, an EPROM, an EEPROM and the other 
so-called non-volatile semiconductor recording mediums. 

In addition, the recording medium 41 can also be applied 
to an optical recording medium, an optical magnetic record- 
ing medium and a magnetic recording medium as well. 

FIG. U is a block diagram showing the configuration of 
a microcomputer 100 implemented by a sixth embodiment 
of the present invention. It should be noted that components 45 
of the sixth embodiment identical with those employed in 
the microcomputer 80 implemented by the third embodi- 
ment shown in FIG. 7 are denoted by the same reference 
numerals as the latter and their explanation is not repeated. 

The memory unit 92 connected to the bus 86 in the 
microcomputer 100 implemented by the sixth embodiment 
is used for storing programs that can be executed by the CPU 
81. The programs include a system control means 95, an 
input/output control means 96, a display control means 97, 
the message- not irying-m ode/message -storage- mode setting 
means 31, the message -notifying-dev ice -operation control 
means 32, the display-mark turning-on means 38 and the 
display- mark winking means 36. 

The system control means 95, the input/output control 
means 96, the display control means 97, the message- 
notify ing-mode/message-storage-mode setting means 31 
and the message-notifying-device-operation control means 
32 are the same as their counterparts employed in the 
microcomputer 80 implemented by the third embodiment. 

The display-mark turning-on means 38 is fetched for 65 
execution by the CPU 81 employed in the microcomputer 
100 to turn on the display mark of a selected message- 
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notifying device displayed on the screen of an image dis- 
playing unit only in the message -notification mode for 
notifying the user of a message in the event of an incoming 
signal conveying the message. 

The display-mark winking means 36 is fetched for execu- 
tion by the CPU 81 employed in the microcomputer 100 to 
put at least one of the display marks of a plurality of 
message-notifying devices including the selected one dis- 
played on the screen of the image displaying unit in a 
winking state only in the message-storage mode for halting 
an operation to notify the user of a message in the event of 
an incoming signal conveying the message. 

By incorporating the microcomputer 100 in a portable 
radio information terminal 50 equipped with components 
including a communication mechanism unit, a memory unit 
7 for recording a received message, an input device used for 
entering an input command, a message -notifying unit, an 
image displaying unit for displaying information such as a 
message and a power-supply circuit, it is possible to easily 
provide the portable radio information terminal 50 with a 
function implemented by the message-notifying- mode/ 
message-storage-mode setting means 31 to switch the por- 
table radio information terminal 50 to the message -storage 
mode, a function implemented by the message-notifying- 
device-operation control means 32 to halt the operation of a 
selected message-notifying device in the message-storage 
mode and a function implemnted by the display-mark wink- 
ing means 36 to put at least one of display marks of the 
message-notifying devices displayed on the screen of the 
image displaying unit in a winking state only in the message- 
storage mode. 

What is claimed is: 

1. A portable radio information terminal comprising: 

a receiver for receiving an incoming information signal 
conveying information and extracting said information 
from said incoming information signal; 

a plurality of message -notifying devices including at least 
a ringing-sound-message-notifying device and 
vibration-message-notifying device for generating a 
ringing sound and a vibration respectively in an event 
of said incoming information signal to notify a user of 
said incoming information signal; 

a message-notifying-device selecting means for selecting 
one of said message-notifying devices and for enabling 
said message -notifying device selected by the message- 
notifying device selecting means to operate to notify 
the user of said incoming information signal; 

an image displaying unit for displaying said information 
conveyed by said incoming information signal and a 
display mark indicating an operative state of at least 
said message-notifying device selected by said 
message-notifying-device selecting means; and 

a control unit for controlling at least an operation to 
display said information on said image displaying unit; 

message-notification mode/message-storage mode setting 
means for use by the user with a high degree of freedom 
to set said portable radio information terminal in a 
message-notification mode for notifying the user of a 
message in the event of said incoming information 
signal conveying said message or in a message -storage 
mode for halting the operation to notify the user of the 
message in the event of the incoming information 
signal conveying said message; 

message -notifying-device-operation control means for 
setting said message-notifying device selected by said 
message-notifying-device selecting means in a state of 
notifying the user of said incoming information signal 
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in said message -notification mode or preventing said 
message -notifying device selected by said message- 
notifying-device selecting means from notifying the 
user of the incoming information signal in said 
message -storage mode; and 5 
display-mark turning on/off means for displaying the 
display mark of said message-notifying device selected 
by said message-notify ing-device selecting means on a 
screen of said image displaying unit in said message- 
notification mode or halting the operation to display 
display marks of all of said message -notifying devices i° 
including said message-notifying device selected by 
said message-notifying-device selecting means to indi- 
cate that the portable radio information terminal is in 
said message-storage mode. 

2. A recording medium for storing at least three proce- J5 
dures for execution by a computer employed in a portable 
radio information terminal having an image displaying 
means and a plurality of message -notifying devices includ- 
ing at least a ringing-sound-message -notifying device and a 
vibration -message-notifying device for generating a ringing 2Q 
sound and a vibration respectively in an event of an incom- 
ing information signal to notify a user of said incoming 
information signal, comprising: 

message-notification mode/message-storage mode setting 
means for use by the user with a high degree of freedom ^ 
to set said portable radio information terminal in a 
message -notification mode for notifying the user of a 
message in the event of the incoming information 
signal conveying said message or in a message-storage 
mode for halting an operation to notify the user of said 
message in the event of said incoming information 30 
signal conveying said message; 

message-notification-device-operation control means for 
setting a message-notifying device selected from said 
message-notifying devices for notifying the user of the 
incoming information signal in said message- 35 
notification mode or preventing said message-notifying 
device selected from said message-notifying devices 
from notifying the user of the incoming information 
signal in said message-storage mode; and 

display-mark turning on/off means for displaying a dis- 40 
play mark of said message-notifying device selected 
from said message-notifying devices on a screen of said 
image displaying means in said message- notification 
mode or halting an operation to display display marks 
of all of said message-notifying devices including said 45 
message -notifying device selected from said message- 
notifying devices to indicate that the portable radio 
information terminal is in said message -storage mode. 

3. A microcomputer, comprising: 

an embedded central processing unit; 5Q 
an embedded storage unit for storing programs for execu- 
tion by said embedded central processing unit; and 
an embedded data transfer means connected to external 
equipment and used for connecting at least said embed- 
ded central processing unit to said embedded storage 55 
unit, 

said microcomputer further provided with means to trans- 
mit a signal based on a processing result outputted by 
said embedded central processing unit to said external 
equipment by one of radio communication and wire 
communication and employed in a portable radio infor- 60 
mation terminal comprising an image displaying unit 
and a plurality of message-notifying devices including 
at least a ringing-sound-message -notifying device and 
a vibration- message-notifying device for generating a 
ringing sound and a vibration respectively in an event 65 
of an incoming information signal to notify a user of 
said incoming information signal, 



wherein said embedded storage unit includes at least: 
message-notification mode/message-storage mode set- 
ting means for use by the user with a high degree of 
freedom to set said portable radio information ter- 
minal in a message -notification mode for notifying 
the user of a message in the event of said incoming 
information signal conveying said message or in a 
message -storage mode for halting an operation to 
notify the user of said message in the event of said 
incoming information signal conveying said mes- 
sage; 

message-notifying-devicc-ope ration control means for 
setting a message-notifying device selected from 
said message- notifying devices in a state for notify- 
ing the user of said incoming information signal in 
said message-notification mode or preventing said 
message-notifying device selected from said 
message -notifying devices from notifying the user of 
said incoming information signal in said message - 
storage mode; and 

display-mark turning on/off means for displaying a 
display mark of said message-notifying device 
selected from said message-notifying devices on a 
screen of said image displaying unit in said message - 
notification mode or halting an operation to display 
marks of all of said message-notifying devices 
including said message-notifying device selected 
from said message-notifying devices to indicate that 
the portable radio information terminal is in said 
message -storage mode. 

4. A screen displaying method adopted in a portable radio 
information terminal including a radio-wave receiving 
means, a message -notifying means comprising a plurality of 
message notifying devices including at least a ringing- 
sound-message-notifying device and a vibration-message - 
notifying device for generating a ringing sound and a 
vibration respectively in an event of an incoming informa- 
tion signal to notify a user of said incoming information 
signal and an image displaying unit wherein one of said 
message-notifying devices of said message-notifying means 
specified in advance operates to notify the user of an arrival 
of said incoming information signal at said radio -wave 
receiving means, said method comprising the steps of: 

displaying a display mark of at least one of said message- 
notifying devices of said message-notifying means 
specified in advance on a screen of said image display- 
ing unit when said portable radio information terminal 
has been set in a message -notification mode for noti- 
fying the user of a message in the event of said 
incoming information signal conveying said message; 
and 

putting display marks of at least one of said message- 
notifying devices of said message-notifying means 
including one of said message-notifying devices, speci- 
fied in advance in a winking state on said screen of said 
image displaying unit to indicate that said portable 
radio information terminal has been set in a message- 
storage mode for suppressing an operation to notify the 
user of said message in the event of said incoming 
information signal conveying said message. 

5. A portable radio information terminal comprising: 

a receiver for receiving an incoming information signal 
conveying information and extracting said information 
from said incoming information signal; 

a plurality of message-notifying devices including at least 
a ringing-sound-message-notifying device and a 
vibration -message -notifying device for generating a 
ringing sound and a vibration respectively in an event 
of said incoming information signal to notify a user of 
said incoming information signal; 
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a message-notifying-device selecting means for selecting 
one of said message- notifying devices and enabling 
said message-notifying device selected by said 
message-notifying-device selecting means to operate to 
notify the user of an arrival of said incoming informa- 5 
tion signal; 

an image displaying unit for displaying said information 
conveyed by said incoming information signal and a 
display mark indicating an operative state of at least 
said message-notifying device selected by said 10 
message -notifying device selecting means; and 
a control unit for controlling at least an operation to 
display said information on said image displaying unit: 
message -notification mode/message -storage mode set- 
ting means for use by the user with a high degree of 1S 
freedom to set said portable radio information ter- 
minal in a message-notification mode for notifying 
the user of a message in the event of said incoming 
information signal conveying said message or in a 
message-storage mode for halting the operation to 
notify the user of a message in the event of said 
incoming information signal conveying said mes- 
sage; 

message -notifying-device-operation control means for 
setting said message-notifying device selected by 
said message-notifying-device selecting means in a 25 
state for notifying the user of said incoming infor- 
mation signal in said message-notification mode or 
preventing said message-notifying device selected 
by said message-notifying-device selecting means 
from notifying the user of said incoming information 30 
signal in said message-storage mode; 

display-mark turning-on means for turning on the dis- 
play mark of said message-notifying device selected 
by said message-notifying-device selecting means 
displayed on a screen of said image displaying unit 35 
in said message-notification mode; and 

display-mark winking means for putting display marks 
of all of said message-notifying devices including 
said message-notifying device selected by said 
message-notifying-device selecting means displayed 
on said screen of said image displaying unit in a 40 
winking state to indicate that the portable radio 
information terminal is in said message-storage 
mode. 

6. A recording medium for storing at lest four procedures 
for execution by a computer employed in a portable radio 45 
information terminal having an image displaying means and 
a plurality of message-notifying devices including at least a 
ringing-sound-message-notifying device and a vibration- 
message-notifying device for generating a ringing sound and 
a vibration respectively in an event of an incoming infor- so 
mation signal to notify a user of said incoming information 
signal, said four means including: 

a message-notification mode/message-storage mode set- 
ling means for use by the user with a high degree of 
freedom to set said portable radio information terminal 55 
in a message-notification mode for notifying the user of 
a message in the event of said incoming information 
signal conveying said message or in a message-storage 
mode for halting an operation to notify the user of said 
message in the event of said incoming information 60 
signal conveying said message; 
message-notifying-device-operation control means for 
setting a message-notifying device selected from said 
message -notifying devices in a state for notifying the 
user of the incoming information signal in said 65 
message-notification mode or preventing said message- 
notifying device selected from said message-notifying 



devices from notifying the user of the incoming infor- 
mation signal in said message-storage mode; 

display-mark turning-on means for turning on a display 
mark of said message -notifying device selected from 
said message-notifying devices displayed on a screen 
of said image displaying unit in said message- 
notification mode; and 

display-mark winking means for putting display marks of 
all of said message-notifying devices including said 
message-notifying device selected from said message- 
notifying devices displayed on said screen of said 
image displaying unit in a winking state to indicate that 
the portable radio information terminal is in said 
message-storage mode. 

7. A microcomputer, comprising: 

an embedded central processing unit; 

an embedded storage unit for storing programs for execu- 
tion by said embedded central processing unit; and 

embedded data transfer means connected to external 
equipment and used for connecting at least said embed- 
ded central processing unit to said storage unit, 

said microcomputer further provided with a function to 
transmit a signal based on a processing result outputted 
by said central processing unit to said external equip- 
ment by one of radio communication and wire com- 
munication and employed in a portable radio informa- 
tion terminal also comprising an image displaying unit 
and a plurality of message-notifying devices including 
at least a ringing-sound- message -notifying device and 
a vibration-message-notifying device for generating a 
ringing sound and a vibration respectively in an event 
of an incoming information signal to notify a user of 
said incoming information signal, 

wherein said programs stored in said embedded storage 
unit include at least: 

message-notification mode/message-storage mode set- 
ting means for use by the user with a high degree of 
freedom to set said portable radio information ter- 
minal in a message-notification mode for notifying 
the user of a message in the event of said incoming 
information signal conveying said message or in a 
message -storage mode for halting an operation to 
notify the user of said message in the event of said 
incoming information signal conveying said mes- 
sage; 

message-notifying-device-ope ration control means for 
setting a message- notifying device selected from 
said message-notifying devices in a state for notify- 
ing the user of said incoming information signal in 
said message-notification mode or preventing said 
message-notifying device selected from said 
message -notifying devices from notifying the user of 
said incoming information signal in said message - 
storage mode; 

a display-mark turning-on means for turning on a 
display mark of said message-notifying device 
selected from said message-notifying devices dis- 
played on a screen of said image displaying unit in 
said message-notification mode; and 

a display-mark winking means for putting display 
marks of all of said message- notifying devices 
including said message-notifying device selected 
from said message-notifying devices displayed on 
said screen of said image displaying unit in a wink- 
ing state to indicate that the portable radio informa- 
tion terminal is in said message-storage mode. 
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